Chemicals for absolute quantification of PR expression by mass spectrometry. Preparation of 15 N-labelled PR internal standard. Identification of PR peptides. Absolute quantification of PR expression. FIG S1 Sequence coverage of PR peptide fragments generated by formic acid co-digestion of E. coli cell lysate and [ 15 N]PR-His6 internal standard. FIG S2 Box and whisker plot showing the cellular PR content, as measured by 1530:1002 cm -1 ratios, calculated for a total of 142 single cells. Chemicals for absolute quantification of PR expression by mass spectrometry. All salts were analytical reagent grade and other chemicals were ≥ 98% as supplied by Sigma-Aldrich. Solvents for nanoLC-MS/MS and upstream sample processing were HPLC grade as supplied by Fisher unless stated otherwise. Preparation of 15 N-labelled PR internal standard. E. coli cells carrying the pBAD-PR plasmid were grown and induced with L-arabinose as described in Materials and Methods (main article) except that the medium was M9 containing ( 15 NH4)2SO4 (Cambridge Isotope Laboratories, 99%). 5 μg/ml all-trans retinal was also added to enable monitoring of subsequent purification of [ 15 N]PR-His6 at 520 nm. Following initial isolation using IMAC (Cartron et al., 2014), [ 15 N]PR-His6 was concentrated to 3 ml using a Centriprep YM-50 ultrafiltration device (Millipore) and purified by size-exclusion chromatography on a Superdex 200 16/600 column in 20 mM MOPS pH 7.0, 0.6 M NaCl, 1% βoctylglucoside at 0.4 ml/min. Fractions absorbing at both 280 and 520 nm were pooled, concentrated as above and stored at -20 °C. For quantification, a 50 μl sample was treated with a 2-D Clean-up Kit (GE Healthcare) according to the manufacturer's instructions and the resultant protein pellet dissolved in 8 M urea before quantification by Nanodrop analysis (Thermo Scientific) using its calculated extinction coefficient at 280 nm (75860 M -1 .cm -1 , A280 (1g/L) = 2.495, www.expasy.org/protparam). The protein concentration of 30.6 μM determined at 280 nm was comparable to 39.5 μM determined at 520 nm using the published extinction coefficient of 50000 M -1 .cm -1 for PR-bound retinal (Ref 7, main article). The lower value was used for quantification by mass spectrometry. Identification of PR peptides. 500 ng of total E. coli cell formic acid digest from all experiments: (A) PR -/ L-arabinose -/ retinal -, (B) PR -/ L-arabinose + / retinal + , (C) PR + / L-arabinose -/ retinal -, (D) PR + / L-arabinose + / retinal + and (E), PR + / L-arabinose + / retinalcontaining co-digested [ 15 N]PR-His6 internal standard, were analysed (three technical replicates) by nanoLC-MS/MS. The LC delivered a linear gradient of 97% solvent A (0.1% formic acid in water) to 10% solvent B (0.08% formic acid in 80% acetonitrile) over 5 min followed by 10% -50% solvent B over 3 h at 300nL/min. The Q Exactive HF mass spectrometer (Thermo Scientific) was programmed for automated data dependent acquisition with each full scan at 120000 resolution (automatic gain control target: 1.0 x 10 6 , maximum injection time: 60 ms) followed by a maximum of ten dependent product ion scans at 30000 resolution (automatic gain control target: 1.0 x 10 5 , maximum injection time: 60 ms). Data-files were converted to Mascot Generic File (MGF) format using MSConvert (proteowizard.sourceforge.net/download.html) and the MGFs used as input for searching using Mascot Daemon v. 2.5.1 running with Mascot Server v. 2.5 (Matrix Science) against the E. coli BL21-DE3 reference proteome database (www.uniprot.org/proteomes/UP000002032, 4822 proteins, downloaded on 9 November 2017) with the PR-His6 sequence (Fig. S1) added. Search parameters were: formic acid digestion (user-defined as cleaving at both N-and C-terminal sides of Asp); maximum missed cleavages: 3; MS and MS/MS tolerances: 0.05 Da; no variable modifications; quantification: 15 N metabolic.
